Introduction
In 2013, continuous large-scale haze pollution broke out in China, an incident in which 17 provinces or cities and autonomous regions were involved. The extent and duration of the haze were unprecedented. According to the "Annual Report for Vehicle Pollution Prevention in China in 2013" [1] , the number of vehicles over the whole of China in 2012 reached 2.24 hundred million, and the total amount of pollutant emission from vehicles throughout the country reached 46,121,000 tons. Thus, the establishment of a vehicle emission inventory and research on its control strategy are important parts in the process of controlling vehicle pollution. In this paper, the ARIMA model is built based on vehicle number data from 2004 to 2014, and it is used to predict the number of vehicles from 2015 to 2020. Meanwhile, a comparison between the air quality index (AQI) in 2014 and that in 2015 in Changzhou is carried out to find out the relationship between the number of vehicles and the AQI, which is of important practical significance for the reduction of vehicle emissions in an urban environment.
Prediction of number of vehicles
The growth of the number of vehicles is influenced by factors such as the GDP, the population and city policies. The autoregressive integrated moving average model, or ARIMA, combines the advantages of an autoregressive model (AR model) and a moving average model (MA model) effectively, and can predict and take into account the synthetic influence of all factors. The number of vehicles in Changzhou changes with the imbalances in time, thus it can be treated as an imbalanced time series. By establishing a time series model for some relevant values and estimating parameters based on historical data, simulation and prediction can be realized.
Principle of ARIMA model
The model, which is built based on differential data series, is called the ARIMA model [2] , and
, where { } t X is the data series, p and q are orders of the model, 5th International Conference on Measurement, Instrumentation and Automation (ICMIA 2016) and d is the differential number [4] . σ is the variance of the white noise. When p and q are equal to 0, respectively, the model coincides with a MA model and an AR model.
Algorithm steps of ARIMA model
After the time series data are balanced, by using the ARIMA model for prediction, the autocorrelation functions (ACF) and partial autocorrelation functions (PACF) of the original data should be first calculated to determine the corresponding model and its appropriate order correctly.
As for the balanced time series { } t X , the autocorrelation coefficient of the sample should be determined according to
wherein, k γ is the autocorrelation coefficient and X is the average of the data series.
The Yule-Walker equation is solved via the Cramer principle [3] , and the partial correlation coefficient of the sample is
where, The model order is determined preliminarily based on the truncation property of k γ and k ρ .
The judging criteria are shown in Table 1 . After the model is determined, the AIC function is employed to determine the model order accurately [4] ,
wherein, k is the model order, obviously better than that of 2014; however, the value of the index reached the limit on some days in the second half of 2015, which leads to a slightly higher overall average than in 2014.
By analyzing the above data, the change of the AQI in 2014 and 2015 may be due to the following reasons: 1) Although National Standard IV came into effect officially from July 1, 2013 in Changzhou, like many areas, some vehicles satisfying National Standard III were registered by agencies in advance. Therefore, those cars were still being digested in 2014. However, in 2015, vehicles in the market or ready to register already satisfied National Standard IV. It follows that the improvement of standards for vehicle fuel can help to improve air quality. 2) According to statistics at the end of 2014, the number of public vehicles was 2978, and there are almost 900 pure electric vehicles and gas vehicles among them. However, according to 2015 data, the number of public vehicles in operation was 3135, which is similar to that of the previous year, but there are 2250 pure electric vehicles and gas vehicles among them. Public vehicles using clean energy form 71.8% of the total. Taking into account that public vehicles play a major role in traffic network, we can greatly reduce the pollution from these vehicles by replacing them with clean energy vehicles. 
